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1 Introduction
[bookmark: OLE_LINK91][bookmark: OLE_LINK90][bookmark: OLE_LINK6]In RAN4 #90bis, during the discussions on two CRs related to ULSUP FDM when single Tx is allowed, one concern was raised on whether or not E-UTRA UL and NR SUL are allowed to be transmitted simultaneously from RAN2 perspective [1][2][3].
In this contribution, we investigate the related RAN2 signaling and find that in this case simultaneous transmission of E-UTRA UL and NR SUL are not allowed even for ULSUP FDM according to the current signaling design, although in RAN4 understanding it is allowed instead.
2 Discussion
When a UE configured with EN-DC requires single UL transmission, “tdm-PatternConfig” is setup to indicate when an E-UTRA uplink is transmitted and when an NR uplink is transmitted as shown below IE [4]:	
RRCConnectionReconfiguration-v1510-IEs ::= SEQUENCE {
	nr-Config-r15					CHOICE {
		release							NULL,
		setup							SEQUENCE {
			endc-ReleaseAndAdd-r15	BOOLEAN,
			nr-SecondaryCellGroupConfig-r15	OCTET STRING				OPTIONAL,	-- Need ON
			p-MaxEUTRA-r15					P-Max						OPTIONAL	-- Need ON
		}
	}																	OPTIONAL,	-- Need ON
	sk-Counter-r15					INTEGER (0.. 65535)					OPTIONAL,	-- Need ON
	nr-RadioBearerConfig1-r15		OCTET STRING						OPTIONAL,	-- Need ON
	nr-RadioBearerConfig2-r15		OCTET STRING						OPTIONAL,	-- Need ON
	tdm-PatternConfig-r15			CHOICE {
		release							NULL,
		setup							SEQUENCE {
			subframeAssignment-r15			SubframeAssignment-r15,
			harq-Offset-r15					INTEGER (0.. 9)
		}
	}																	OPTIONAL,	-- Cond FDD-PCell
	nonCriticalExtension			RRCConnectionReconfiguration-v1530-IEs		OPTIONAL
}

tdm-PatternConfig
UL/DL reference configuration indicating the time during which a UE configured with EN-DC is allowed to transmit. This field is used when power control or IMD issues require single UL transmission as specified in TS 38.101-3 [85] and TS 38.213 [88].

And this is also reflected in another IE MRDC-Parameters shown below [5]:
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Therefore, in the case when single uplink transmission is required and ULSUP is performed via FDM, i.e., E-UTRA uplink is FDMed with the NR SUL, the E-UTRA uplink cannot be transmitted simultaneously with the NR SUL from RAN2 perspective, although there is no issue to do so in RAN4’s understanding.
Observation 1: In the case when single uplink transmission is required and ULSUP is performed via FDM, i.e., E-UTRA uplink is FDMed with the NR SUL, the E-UTRA uplink cannot be transmitted simultaneously with the NR SUL from RAN2 perspective, although there is no issue to do so in RAN4’s understanding.
With this observation, the current RAN4 spec need to clarify explicitly at this point in order to avoid confusion, and a possible simple way is to add one note to the SUL band combination table in TS 38.101-3.
Proposal 1: Add one note to the SUL band combination table in TS 38.101-3, clarifying that even in ULSUP FDM mode, for the band combinations allowing single Tx, E-UTRA UL and NR SUL are not allowed to be transmitted simultaneously.
3 Conclusion
In this contribution, we have the following observation and proposal for ULSUP FDM when single Tx is allowed:
Observation 1: In the case when single uplink transmission is required and ULSUP is performed via FDM, i.e., E-UTRA uplink is FDMed with the NR SUL, the E-UTRA uplink cannot be transmitted simultaneously with the NR SUL from RAN2 perspective, although there is no issue to do so in RAN4’s understanding.
Proposal 1: Add one note to the SUL band combination table in TS 38.101-3, clarifying that even in ULSUP FDM mode, for the band combinations allowing single Tx, E-UTRA UL and NR SUL are not allowed to be transmitted simultaneously.
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singleUL-Transmission

Indicates that the UE does not support simultaneous UL transmissions as defined in
TS 38.101-3 [4]. The UE may only set this bit for certain band combinations defined
in TS 38.101-3 [4]. If set for a particular band combination, the bit applies to all
fallback band combinations of this band combination that are defined in TS 38.101-
3 [4] as being allowed to set the bit and does not apply to any other fallback band
combinations defined in TS 38.101-3 [4].
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tdm-Pattern

Support is conditionally mandatory for UEs that do not
support dynamic power sharing and for UEs that indicate single UL for any BC, and
optional otherwise.
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ul-SharingEUTRA-NR
Indicates whether the UE supports EN-DC with EUTRA-NR coexistence in UL
sharing via TDM only, FDM only, or both TDM and FDM from UE perspective.
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